Glial cell responses, complement and apolipoprotein J expression following axon injury in the neonatal rat.
Immature motoneurons are highly susceptible to degeneration following axon injury. The response of perineuronal glia to axon injury may significantly influence neuronal survival and axon regeneration. We have examined the central reactions to neonatal facial nerve transection with emphasis on the expression of complement component C3 (C3) and the multifunctional apolipoprotein J (ApoJ). Axotomy was performed on one-day-old rats. Animals were perfused from eight hours to two weeks after the lesion. The astroglial marker, glial fibrillary acidic protein (GFAP) was increased from one day and the microglial marker OX-42 from two days after injury. ApoJ immunoreactivity was increased in axotomized neuronal perikarya and astroglial cells from one day postaxotomy, but no C3 immunoreactive profiles were found at any postoperative survival time. Cell proliferation as judged by bromodeoxyuridine labeling and immunoreactivity for the cyclin Ki-67 antigen (antibody MIB5) occurred only at two days after injury. Double immunostaining revealed that the vast majority of proliferating cells were microglia, although occasional cells double labeled astrocytes were found as well. Our results indicate that the non-neuronal response in neonatal animals differ from that of adult ones as follows: 1) microglia transform rapidly into phagocytes in parallel with the degeneration of axotomized neurons, 2) despite the presence of neuronal degeneration, no expression of C3 was found, and the upregulation of the expression of the complement C3 receptor (CR3) is delayed, 3) ApoJ is strongly upregulated in perineuronal astrocytes as well as in the axotomized motoneurons. The marked upregulation of ApoJ in both instances suggests a general role of this protein in the neuronal response to axotomy.